Carbon monoxide effects on calcium levels in vascular smooth muscle.
Previously we showed that carbon monoxide (CO) relaxes vascular smooth muscle in the working heart and thoracic aorta preparations perfused with hemoglobin-free, Krebs-Henseleit (KH) solution. The CO-induced relaxation was not caused by hypoxia, nor was it mediated by adrenergic influences, adenosine, or prostaglandins. In these studies the effect of CO on calcium (Ca++) concentrations in vascular smooth muscle was determined using 45Ca as a tracer. Isolated rat thoracic aorta segments were incubated with 45Ca and gassed with O2, N2, or CO for 60 min. Verapamil was used to verify the effectiveness of the test system. Ca++ concentrations were 488 +/- 35 and 515 +/- 26 mM/g tissue (X +/- SE) in aortic rings gassed with O2 and N2, respectively. CO reduced Ca++ concentrations significantly (P less than 0.01) by 29% to 369 +/- 18 mM/g tissue. Verapamil treatment reduced Ca++ concentrations by 40% to 314 +/- 23 mM/g tissue. These results suggest that CO relaxes vascular smooth muscle and dilates blood vessels by decreasing Ca++ concentrations in vascular smooth muscle.